A B S T R AC T
Obesity is an emerging risk factor for chronic kidney disease (CKD) in the developed world. Orlistat, an intestinal lipase inhibitor, used in the treatment of obesity is available as an over-the-counter medication across the European union and in many countries worldwide. It is associated with acute kidney injury (AKI). We present three adults, followed up from 1 to 6 years, who developed de novo or worsening renal impairment while on orlistat. Stopping the drug halted progression, but did not reverse the degree of renal impairment at presentation.
B AC K G R O U N D
Obesity is increasing in prevalence [1, 2] . Orlistat, a specific inhibitor of intestinal lipases, is a recognized treatment [3, 4] , but in rare instances has been associated with acute kidney injury (AKI). What is not well recognized is the insidious development of chronic renal impairment due to orlistat. We describe three adult cases of chronic renal impairment which were associated with orlistat usage.
CA S E R E PO R T
Patient A, a 54-year-old female, with type 2 diabetes mellitus (DM), essential hypertension, hypothyroidism, depression and urinary stress incontinence was seen in The three patients had no history or family history of stone disease or gastrointestinal fat malabsorption disorders. Apart from orlistat, the other medications are not known to be associated with oxalate nephropathy. They had all received dietetic advice about a low calorie diet.
Renal biopsies (Figure 1 ) on two patients were done 5 months ( patient C) and 9 months ( patient A) after orlistat was stopped. Both showed extensive tubular atrophy and interstitial fibrosis. In Patient B, the biopsy was done within a week after stopping orlistat. This biopsy showed tubular atrophy, interstitial fibrosis and calcium oxalate (CaOx) crystals in the tubules.
D I S C U S S I O N
There is increasing evidence that obesity can initiate and accelerate progression of kidney disease [5] . Obesity is shown to create an inflammatory milieu within the body due to synthesis and release of bioactive substances and pro-inflammatory cytokines. This environment can predispose to and exacerbate pre-existing renal injury [6] . In healthy volunteers, orlistat inhibits gastric and pancreatic lipases [4] and reduces the absorption of dietary fats.
Unabsorbed fat binds to calcium in the intestinal lumen, limiting the amount of free calcium available to bind oxalate leading to an increase in intestinal oxalate absorption. Enteric hyperoxaluria is the commonest cause of secondary hyperoxaluria and can lead to nephrocalcinosis. Nephrocalcinosis or recurrent urolithiasis can lead to parenchymal inflammation and fibrosis and eventually to endstage renal disease [7] . In vitro studies demonstrate that CaOx crystals trigger proinflammatory cytokine IL-1β secretion from intrarenal dendritic cells and that this process contributes to CaOx-induced tissue inflammation [8] . Another study showed that oxalate crystals provoke a biphasic initial inflammatory response in proximal tubular cells, leading to the exfoliation of necrotic crystal-containing cells followed by non-necrotic crystal-containing cells gradually being eliminated [9] . There have been previous reports of AKI associated with orlistat use [10] [11] [12] [13] . Singh et al. [11] presented a 57-year old female with type 2 DM with AKI. An initial biopsy showed calcium oxalate crystals in the tubules which were absent a month later on. A Canadian epidemiological study found a significant increase in AKI events over 1 year in a group of new orlistat users when compared with the year before starting orlistat [14] .
The three adult cases we present developed significant tubular atrophy and interstitial fibrosis while using orlistat. All were followed up from 1 to 6 years after stopping the drug. In all cases, stopping orlistat halted the decline in renal function but no reversal of renal impairment was observed ( Figure 2 ). All three cases exhibited factors predisposing to kidney injury including obesity, hypertension and pre-existing CKD.
In summary, our case series highlights orlistat as a potential cause of insidious and irreversible renal impairment. Prior to the manufacturing issues which currently limit the supply of the drug, orlistat was available as an over-thecounter medication in many European countries at a dose of 60 mg tds which is lower than the dose taken by the patients in our series. Nevertheless, in light of its potential for causing serious renal impairment, we recommend orlistat be sold as a prescription only medicine and that regular monitoring of renal function is mandatory.
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